Contrast sensitivity has been measured in patients with glaucoma and ocular hypertension, the latter graded into high, medium 
Primary open angle glaucoma (POAG) is diagnosed when a patient has demonstrable visual field defect and either a raised intraocular pressure (IOP) or clinical signs, such as disc changes, which are consistent with a raised IOP, and no other complicating causes for the raised pressure. There are several tests which aid diagnosis. Perimetric loss defines the condition,' but its sensitivity is not great enough to detect the earliest pathological changes: 40% of optic nerve axons are lost before any visual defect is apparent. 2 Increases in pressure occur long before field is lost, and the degree of increase in IOP gives an indication of the probability that the patient will subsequently develop a characteristic field loss.3 However, it is impossible to screen for glaucoma on the basis of ocular pressure measurement only. No level of IOP can be found at which the percentage of 'false positives' and 'false negatives' is acceptable. 4 Examination of the optic nerve head, especially with stereoscopic viewing, is an efficient and effective method ofdetecting damage to the optic nerve, but it requires expert judgment.5 A further limitation derives from the fact that patients who do not have any pathological process may have discs which seem abnormal. 6 Another problem in treating glaucoma is to decide when to begin. It is often considered to be too late to wait until a frank field defect is found79 and so one should treat patients with raised IOP and/or disc changes but no field loss (OH) in whom the condition is progressing.
Estimates from the measurement of IOP are of limited use in deciding when to treat, as is a slight increase in a high cup/disc ratio. eye -took about 45 minutes. All contrast sensitivity determinations were carried out by the same operator, who was not aware ofthe patients' condition.
Forty-one eyes (mean age of patients 57 (SD 8) years, 27% female, 73% male) with glaucoma or hypertension recruited from a glaucoma clinic and 11 eyes (mean age of subjects 49 (SD 12) years, 36% female, 64% male) with normal eyes were examined. Hospital staff members with no ocular or systemic diseases volunteered as controls.
The doctors who carried out the contrast sensitivity test did not recruit the patients and did not carry out any clinical examinations, and were not aware of the field test results.
The patients' eyes were examined by biomicroscopy, fundoscopy, disc photography, applanation tonometry, and Humphrey computerised static perimetry, and were classified by the usual criteria as suffering from either glaucoma or ocular hypertension (Table 1) . Glaucomatous eyes had a reproducible visual field defect defined as one or more spots of sensitivity loss of 10 Eccentricity (degrees) Figure) Distribution ofmean contrast sensitivity as function ofretinal eccentricity. All individual results shown. Each symbol represents (exceptfor central viewing) the average of resultsfromfour loci, one in each quadrant. The different symbols refer to the patients' diagnoses. The dotted line represents the upper limit ofnormal (mean+2 SD). It can be seen that contrast sensitivity decreasesfrom the centre to the periphery. Note that two glaucomatous eyes give results within the 5% confidence limitforfoveal testing. However, for peripheral viewing the distinction between the results in glaucoma and the upper limit ofnormal is much more evident. For patients with high risk OH the proportion with reduced contrast sensitivity also increases from centre to periphery and reaches 50% at 250. The distribution of individual results is shown normals and glaucomatous eyes is evident at all loci in for peripheral CS in Fig 1. Fig 2 shows There is only one false negative at 10°and none at 15°, 200, and 250. It might be considered that this averaging biased the result, since contrast sensitivity would be zero over a scotoma. Contrast sensitivity is not directly related to luminance incremental threshold (which is measured by perimetry, but evidently when increment threshold is infinity (that is, the stimulus lies on an absolute scotoma) the contrast threshold must also be immeasurably high. Only five eyes had a threshold higher than 30%. Among these one glaucomatous eye had a threshold higher than 30% at four retinal loci in one quadrant. These were scored as 30% (see 'Methods' section). Thus the results given in the figures underrepresent the difference between normal and glaucomatous eyes. Low risk group Some differences between normal persons and OH patients can be observed. Low risk OH eyes had an average contrast sensitivity that was consistently less than the upper limit of normal (Fig 3) at all retinal eccentricities. When the results ofall quadrants were averaged, the results were also under the upper limit of normal for all eccentricities ( Fig 5) . As might be expected, the differences between this group and normal controls were not statistically significant ( population. For 100 and 150 off fixation the two sets of symbols overlap, but for 200 and 250 in seven of the eight determinations the OH eyes' thresholds were significantly raised. The exception was the upper nasal quadrant at 250. Therefore the results for all four quadrants were averaged, as shown in Fig 5. Loss of sensitivity in the two most peripheral positions is very evident in Fig 5, and this difference between high risk OH and normals is significant (0-005>p>0-001). Abnormal thresholds at 250 and 20°were found in 50% and 40% respectively ofhigh risk eyes (30% and 24% oftotal OH eyes). If individual results are considered, at 250 of eccentricity the group of high risk eyes and a single medium risk eye had abnormal thresholds. Among the high risk cases which were abnormal were eyes in which there was a 'doubtful' field defect, defined as a determination in which threshold was raised at one or more spots by more than 5 dB but less than 10 dB. 50% of high risk eyes had thresholds under the upper limit of normal. Table 3 shows that there was a nearly complete separation of the two groups. The presence of possible field defects was associated with reduced contrast sensitivity, and in those patients who had normal contrast sensitivity 'possible' field defects were infrequent. It In order to make screening practicable, our 
